Objective: In this retrospective study, we evaluated the demographic characteristics of patients that underwent hip replacement surgery in our orthopedic clinic. Associated diseases, preoperative laboratory findings, intraoperative findings, and the effect of admission or refusal to the intensive care unit on postoperative mortality and morbidity were recorded. Furthermore, we tried to identify surgical and anaesthetic methods applied, intraoperative hemodynamic changes, length of stay in the post-anaesthesia care unit, and postoperative complications.
This retrospective study investigated the surgical and anaesthetic methods performed for hip arthroplasty in our hospital, in addition, intraoperative hemodynamic changes, length of stay at post-anaesthesia care unit, complications of surgery, and the effects of surgical and anaesthetic methods and preoperative status of patient on perioperative morbidity and mortality were evaluated.
Methods
After the approval of Ankara Numune Training and Research Hospital Scientific Review Board (decision no: 2010-029), medical archive and anaesthesia records of 500 patients that underwent hip prosthesis surgery between 2008 and 2010 were retrospectively reviewed.
Demographic data, ASA physical status scores, concomitant systemic diseases, and haemoglobin values of patients were recorded from the preoperative recordings.
Anaesthetic and surgical method, duration of procedure, the type and amount of fluids administered, the amount of blood and blood products, blood pressure, heart rate, need for additional anaesthetic technique, and morbidity and mortality were recorded from the perioperative recordings. Patients that received more than 3 units of blood during surgery were considered as patients with excessive bleeding.
Duration of recovery unit stay, morbidity during recovery, interventions and medications used in recovery unit, postoperative analgesia method, need for and duration of intensive care unit stay, postoperative haemoglobin value, duration of hospital stay, mortality rates and reasons within postoperative 7 days and 30 days were recorded from the postoperative recordings.
Statistical analysis
Data were analysed using Statistical Package for the Social Sciences (SPSS) for Windows version 11.5 package program. Shapiro Wilk test was used to test the normality of continuous variables. Descriptive statistics were expressed as mean±standard deviation or median (minimum-maximum) for continuous variables, and as case number and (%) for categorical variables.
Significance of difference between the means of the groups was assessed by one-way analysis of variance (One-Way ANOVA) and by Kruskal Wallis test for median values. In case the result of ANOVA or Kruskal Wallis test statistics was significant, the conditions that caused the difference was determined by post hoc Tukey or Conover's non-parametric multiple comparison tests. Categorical variables were analysed by Pearson's Chisquare or Fisher's Exact Chi-square tests. A p<0.05 was considered statistically significant for the results.
Results
Five hundred patients that underwent hip prosthesis surgery were classified according to anaesthetic methods and surgical intervention types. General anaesthesia was performed in 167 (33.4%), combined spinal-epidural (CSE) anaesthesia was performed in 170 (34%), spinal anaesthesia was performed in 111 (22.2%), combined lumbar plexus -sciatic nerve blockade was performed in 32 (6.4%), and epidural anaesthesia was performed in 20 (4%) of the patients (Table 1) .
It was determined that 105 (21%) of the patients underwent total hip prosthesis, 359 (71.8%) underwent partial hip prosthesis and 36 (7.2%) underwent hip prosthesis revision surgery (Table 2) .
Turk J Anaesth Reanim 2014; 42: 133-9 Concomitant disease was present in 77.2% and 78.7% of the patients in whom general anaesthesia and regional anaesthesia was performed. The most common concomitant disease was hypertension (52.8%) followed by COPD (31.2%). Diabetes mellitus and coronary artery disease was encountered at rates of 25.6% and 11.8%, respectively ( Table 3 ).
The amount of fluid infused during surgery was similar for the patients that underwent general or regional anaesthesia, and was 2000 mL in average. The mean amount of blood transfused was 1 unit. Independent from the method of anaesthesia, duration of intervention and recovery unit stay was 120 minutes and 50 minutes, respectively. Only 10 patients required additional medication (atropine, ephedrine) for bradycardia and hypotension in the recovery unit. The use of additional medication was most common in patients, in whom CSE anaesthesia was performed (Table 4 ).
Complication after anaesthesia or during surgery was determined in approximately 40% of the patients. The most frequent complication was hypotension followed by bleeding. Hypotension was determined in 12% of the patients that had general anaesthesia and in approximately 30% of the patients that had regional anaesthesia. Bleeding was less common in patients that had regional anaesthesia. Intraoperative cardiac arrest was detected in 9 out of 500 patients (Table 5 ).
It was determined that spinal anaesthesia was performed in 6, general anaesthesia was performed in 1, and combined lumbar plexus-sciatic nerve blockade was performed in 2 of the patients that had cardiac arrest during surgery. One of these patients was at the age of 65 years, whereas the remaining 8 patients were at the age of 75 years and over. Cardiac arrest had occurred soon after cement implementation in 8 patients. While 6 patients responded to cardiopulmonary resuscitation, 3 patients did not respond and died. Surgery had been performed due to trauma in all of the patients that had cardiac arrest. Two of the patients that had cardiac arrest during surgery were ASA grade III, whereas 7 of them were ASA grade IV.
Need for intensive care unit treatment was statistically significantly lower in patients that underwent surgery under combined spinal-epidural or epidural anaesthesia as compared to the other patient groups (p<0.001). While time to discharge was 5 days in the regional anaesthesia group, it was 7 days in the general anaesthesia group. Patients, in whom spinal anaesthesia was performed, had been discharged earlier. It was determined that intraoperative mortality rate was 0.6%, mortality rate within postoperative 7 days was 3%, and mortality rate within postoperative 30 days was 6.2% (Table 6 ).
Discussion
There are arguments concerning the optimal anaesthetic technique in patients undergoing hip prosthesis surgery. Rodgers et al. (3) published a meta-analysis demonstrating that neuraxial anaesthesia techniques performed for various surgical procedures reduce mortality, and the incidence of venous thromboembolism, myocardial infarction and various other complications. In this meta-analysis, no conclusion could be drawn for specific surgical procedures or patient groups. Previous studies have reported that the incidence of thromboembolism and pulmonary embolism, the amount of intraoperative blood loss, and need for transfusion are lower in patients undergoing neuraxial block compared with those operated under general anaesthesia (8) (9) (10) (11) .
O'Hara et al. (12) stated that risk assessment about anaesthetic technique should consider technical factors such as airway management, convenience for regional block and invasive monitoring, anaesthetic agent toxicity, determination of significant intraoperative and postoperative outcomes, and postoperative pain treatment.
As in many cases, choice of anaesthetic method in hip prosthesis surgeries depends on patient's preference and concomitant diseases, experience of anaesthesiologist, duration of surgery, and surgeon's preference (13, 14) . In the present study, we determined that surgical procedures had been performed under three types of anaesthetic methods including general anaesthesia, neuraxial techniques and nerve blockade and that regional anaesthesia had been preferred in 66.6% of the cases. It was determined that epidural anaesthesia had been preferred as the anaesthetic method in only 4% of the patients, whereas combined lumbar plexus-sciatic nerve blockade had been used in 6.4%. General anaesthesia was combined with regional anaesthesia because of inadequate blockade in 12 of the patients that underwent different types of regional blockade. Liu et al. (15) reported that there is a tendency towards regional techniques in the recent years and patients that receive regional anaesthesia are usually at advanced age, have concomitant diseases and are more dependent patients with Turk J Anaesth Reanim 2014; 42: 133-9 lower ASA physical scores. The rate of anaesthetic methods performed in our hospital is consistent with this opinion. The patients who received combined lumbar plexus-sciatic nerve blockade were more dependent patients at older ages with higher ASA scores and higher number of concomitant disease as compared to the patients that received other types of anaesthesia.
There is no study evaluating mortality as the primary outcome after hip prosthesis surgery performed under general or regional anaesthesia. Mortality has usually been presented as secondary outcome and follow-up periods in the studies are different. Liu et al. (15) reported the mortality rate as 1 out of 276 patients in the literature review they performed. O'Hara et al. (12) investigated 7-day and 30-day mortality rates in a retrospective study and found the 7-day mortality rate to be 1.3% and 1.6% in the general anaesthesia and regional anaesthesia groups, respectively, whereas 30-day mortality rate was 4.4% in the general anaesthesia group and 5.4% in the regional anaesthesia group. In the present study, overall mortality rate was 0.6% during intraoperative period, and 7-day and 30-day mortality rates were 3.2% and 6.4%. While 7-day and 30-day mortality rates were 2.7% and 4.6% in patients who received anaesthesia by neuraxial techniques, the corresponding figures were 2.4% and 4.8%, respectively in patients, who received general anaesthesia. Overall, 97% of the deaths occurred in patients that underwent partial hip surgery due to trauma. Only one patient that underwent elective surgery died on the postoperative Day 1 due to acute disseminated intravascular coagulation (DIC). These results are comparable with the mortality rates reported in the literature.
Lumbar plexus blockade for anaesthesia and analgesia in THP surgeries is extensively in use in the recent days. Perfect analgesia and limited motor and sympathetic blockade and lower rates of haemorrhagic complications are the main advantages of peripheral nerve blockade (16) (17) (18) . In the present study, the highest mortality rate was seen in patients that received combined lumbar plexus-sciatic nerve blockade, and it was 12.5% for 7 days and 28.1% for 30 days. The patients who were operated under this technique had both high ASA scores and high mean age (82.9±7.6 years).
The risk of post-anaesthesia morbidity and mortality is influenced by many factors. Advanced age, cardiovascular disease, pulmonary disease, diabetes mellitus and poor health status is associated with increased mortality during anaesthesia regardless of the type of anaesthesia (19) (20) (21) (22) .
Svensson et al. (23) stated that there was an association between postoperative one-year mortality rate and the number of preoperative concomitant health problems; they reported that mortality rate of patients, who were otherwise healthy was zero, that of those with one or two health problems was 14%, and the mortality rate of patients with three or four health problems was 24%. Hole et al. (24) demonstrated an increase in the incidence of postoperative pulmonary complications in male gender, at the age over 60 years and in the presence of obesity, diabetes and COPD. Meyer et al. (25) have reported that mortality rates notably increase in patients with hip fracture, who had low scores of mental state tests and two or more chronic diseases and were not able to walk alone outside before the fracture, but no increase in mortality rates of patients without these risk factors was observed.
In the present study, hypotension was the most frequently encountered intraoperative problem. The incidence of hypotension was 12% in the patients that received general anaesthesia, whereas it was 30% in the patients that received regional anaesthesia. The increase in the incidence of hypotension and in the use of vasopressors is an expected finding due to the loss of vascular tonus in patients receiving regional anaesthesia (12) . Significant hypotension that occurs immediately after THP surgeries with cement implementation results in cardiac arrest and death. These findings are not seen in prosthesis surgeries without cement implementation. In the present study, intraoperative cardiac arrest developed in 9 patients. Cement-induced embolism was considered in 8 of these patients. Six of nine patients had responded to cardiopulmonary resuscitation.
Pulmonary embolism is a probable catastrophic complication of total hip replacement. Its incidence is reported between 0.2% and 2.0%. Mauermann et al. (26) reported that neuraxial anaesthesia techniques reduce the incidence of deep venous thrombosis from 56% to 29% and pulmonary embolism from 20% to 7.2%. Epidural anaesthesia has potential physiological advantages such as suppression of stress response to surgery, and decrease in the rate of postoperative hypercoagulopathy and the risk of postoperative respiratory depression (27, 28) . Previous studies demonstrated that sympatholytic effect caused by epidural anaesthesia may reduce the incidence of thromboembolism. It is probable that early mobilization favourably influences the decrease in the incidence of thromboembolism.
Mauermann and colleagues (26) reported that the most frequently mentioned advantage of THP that is performed under neuraxial anaesthesia is the decrease in the incidence of intraoperative bleeding. It has been reported that the need for transfusion is lower in such patients. In the present study, intraoperative blood loss was lower in the patients that received regional anaesthesia.
Despite the opinions that using regional anaesthesia techniques in total hip prosthesis surgeries would prolong the time to surgery and surgery duration due to delay in the onset of blockade, possibility of shifting to general anaesthesia in case of adequate blockade, less muscle relaxation, and difficulty in dissection and placing the prosthesis, Mauermann et al. (26) reported that surgery duration under neuraxial anaesthesia techniques is 7.1 minutes shorter, however, this difference is not clinically significant. Parker et al. stated that anaesthesia method had no effect on surgery duration (29) .
In the present study, surgery duration was 120 minutes in general anaesthesia group, 114 minutes in the neuraxial anaesthesia group, and 105 minutes in the group that underwent combined lumbar plexus-sciatic nerve blockade. There was no significant difference between anaesthesia methods in terms of surgery duration.
In the present study, the need for intensive care unit stay was 40% in the patients that received general anaesthesia, 25% in the patients that received neuraxial anaesthesia, and 50% in the patients that underwent combined lumbar plexus-sciatic nerve blockade. Duration of intensive care unit stay was longer in the patients that underwent combined lumbar plexus-sciatic nerve blockade. We think that the presence of concomitant diseases contribute to the need for and duration of intensive care unit stay. Kaufmann et al. (30) state that neuraxial anaesthesia might reduce the probability of admission to postoperative intensive care unit in high-risk patients that undergo elective hip and knee prosthesis surgery. In the literature, it was reported that neuraxial anaesthesia could reduce the need for postoperative mechanical ventilation even in elderly patients and in high-risk patients with myasthenia gravis (31) .
In the present study, the mean time to hospital discharge was 5 days for the patients that received regional anaesthesia, which was 2 days shorter than that of the patients that received general anaesthesia. Liu et al. (15) reported that time to hospital discharge has been shortened over time and is reduced to 4.5 days recently. Time to hospital discharge determined in our study was comparable with that reported in the literature.
Conclusion
It was determined that mortality and morbidity in hip prosthesis surgeries are independent from the type of anaesthesia but depends on general condition, ASA score, age and concomitant diseases of the patient. Again, when the patients were evaluated based on the surgical procedure performed, the present study determined that ASA physical status scores were higher, concomitant diseases were more common, time to hospital discharge was shorter and 7-day and 30-day mortality rates were higher in the patients that underwent partial hip prosthesis surgery, whereas the need for intensive care unit stay was lower in the patients that underwent total hip prosthesis.
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